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Abstract: Low back pain is considered to have "epidemic proportions in Western societies", so 
that it is obvious that discovertebral pathology, especially severe (as is the case with 
neurosurgical indications), which is our subject research, succita a major and constantly 
growing interest due to, including to the numerical pressure, which places it among public 
health problems. This is also reflected by the fact that, for example, in the United States, in 
recent decades, healthcare costs allocated to prescription drugs to combat lumbosacralgia 
have risen at a higher rate than in any other category of health services [1]. In our study, we 
consider that evaluating the viscoelastic properties of muscles provides valuable information 
about muscle health, function, and progress in recovery. This innovative approach involves 
assessing the muscle's ability to resist deformation and return to its original shape, which 
reflects its characteristics of elasticity and viscosity. [2] We previously conducted a systematic 
review of the related literature using the method of filtering and selecting profile documentary 
material, a widely accepted and internationally recognized approach: Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA). Thus, we searched using 
contextually relevant combinations and syntaxes of search keywords in the following 
international databases: Elsevier, PubMed, PMC, PEDro, and articles published in English in 
ISI-indexed journals in Web of Knowledge/Science, from January 1, 2021, to December 31, 2023. 
 
Keywords: acute low back pain, myotonometry, pre-surgery, post-surgery, disc hernia,     
viscoelastic, biomechanical assessment, tensiomyographic properties, skeletal muscle; 
 
1. Introduction  

Low lower back pain - localized between the edge costal and gluteal folds -               
is a very common, and degenerative intervertebral (including lumbosacral herniated 
lumbosacral disc, is a common cause, in fact 'lumbar discogenic low back pain and 
is the most common type of chronic low back pain[3], affects men and women 
equaly[4] and can be accompanied by lumbosciatica (L5,S1) and/or lumbocruralgia 
(L2, L3, L4). The clinical picture of low back or lumbosacral pain - most commonly 
most often generated by HDL - may or may not be accompanied scoliosis, lower limb 
irradiation and/or sensory and/or motor changes. These may appear clinically (and 
electroneuromiographically) - corresponding to the rootaffected spinal nerve 
root(s)[5]. Root pain usually results from various injuries mechanical: herniated 
disks, spinal canal stenosis, degeneration of the facet joints, synovial cysts and con-
genital anomalies. These mechanisms classify patients into patients presenting with 
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sciatica with compression, nerve roots (true sciatica), patients without nerve root com-
pression (referred pain)[6]. About with referred pain, as a result of endo- as well as 
exogenous phenomena - not all completely known - that occur during embryogenesis 
(intrinsic vectors of the forces, including various constraints, such as the intrinsic vec-
tors morphological/ neuro-ectoderm - neuroepithelial development) results in a spa-
tial discrepancy between myelomere position and sites of occurrence - through the 
intervertebral foramina – of corresponding spinal nerve roots from which they origi-
nate. This discrepancy increases progressively in the cranio-caudal direction and is 
the anatomical basis of the cauda equina: for the roots distal sacral and coccygeal, the 
discrepancy is up to 10 segments vertebral bone[7]. 

Historically, lower extremity pain with radicular distribution has been described by 
ancient Greek and Roman physicians, but they generally attributed them to diseases 
of the hip joint. Hippocrates (460-370 BC) was supposedly the first to use the term 
'sciatica' (derived from the Greek 'ischios' - hip). A also noted symptoms that were 
weather-dependent, i.e. more frequent in summer and fall and also reported manipu-
lation joints and use of traction[8]. In the 19th century, European physicians observed 
herniated intervertebral discs during autopsies, among them François Valleix and Hu-
bert von Luschka. The first (recorded) successful removal of an intervertebral disk was 
performed at the beginning of the 20th century by Fedor Krause and Hermann Oppen-
heim, in 1901, by laminectomy on the of a lesion considered to be an enchondroma. In 
1934, William J. Mixter and Joseph S. Barr published a paper on intervertebral disk 
rupture with spinal canal involvement - paper considered to have opened the era of 
surgery for spinal of the intervertebral disc.[6]. The onset of low back pain is often 
associated with bipedal walking. Theories propose that this transformation in locomo-
tor mechanics to be the evolutionary event that hasmade the lumbar spine susceptible 
to degenerative disease[9]. 

In our study, as part of the recovery process from muscle injuries or surgery interven-
tions, an important role is played by monitoring progress in guiding the treatment 
plan. Myoton can be used to assess the initial condition of muscles and soft tissues 
before surgical treatment (preoperative and postoperative, respectively at the initia-
tion postoperative treatment), to determine the prognosis functional recovery progno-
sis, to set recovery goals recovery goals, to assess the patient's status over time and to 
guide treatment content. Miotonometri may be useful in assessing the patient's ability 
to return to pre-injury or pre disc pathology with neurosurgical indication. Accurate 
measurements can help determine when optimal time to resume normal activities and 
sports and can provide guidance in setting realistic goals recovery goals[10],[11]. With-
out repeating what is well known, namely the huge frequency of lumbosacralgia, of 
which discogenic lumbosacralgia is the most common type such chronic suffering af-
fects 40% of the general population. This percentage of patients recognizes an episode 
of lumbosacralgia in the last 6 months, and its overall prevalence throughout ontologic 
cycle, of such suffering is between 70 and 84% of the population[1]. 

Method: In order to identify the current state of the research and the level of 
knowledge regarding the chosen topic, we conducted a systematic literature review in 
this regard. We queried the following prestigious international medical databases to 
check whether potentially keyword-eligible articles are indexed in this international 
reference medical database. 

We used as a method for filtering and selecting documentary material, which is widely 
used and internationally accepted: Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) 9 articles remained to be screened full text for eligibility, 
of which we selected 3[12-14]. We have included in the evidence base for this in addi-
tion to those obtained through the selection of PRISMA selection and a number of pa-
pers freely identified in other bibliographic sources[15-21]. 
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The extensive searches that we carried out resulted in a extremely limited number of 
articles, which shows that this research topic current research is not sufficiently in-
depth and as such justifies its choice because there is a promising area/niche in this 
direction for possible contributions personal contributions.  

The statistical analysis will be performed using SPSS v. 24 (Package Statistical Package 
for Social Sciences, version 24) and Microsoft Excel 2007 and will include demographic 
data, descriptive statistics, tests comparison data/tests, parametric data/parametric dif-
ference tests or, depending on (non-)normality of the data, non-parametric, possibly 
including correlation tests, graphical representations by diagrams and/or histograms. 
Values will be considered statistically significant if: p < 0,05. The 95% confidence level 
with confidence intervals confidence intervals related to specific calculations. Specific 
statistical tests will also be used, such as the t-test to analyze the effects of physiother-
apy treatment on muscle viscoelasticity, and the ANOVA test, which can analyze the 
variations in muscle viscoelastic properties over time. It reduces the risk of type I 
(pseudopositive) errors. 

Table 1. Keyword/ “syntaxes” selected for our article and the results found in each 
database. 

 Keyword/syntaxes Elsevier PubMed PMC PEDro Total 

"acute low back pain" + "myotonome-
try" + "pre surgery" 0 0 0 0 0 

"acute low back pain" + "myotonome-
try" + "post surgery" 0 0 0 0 0 

"disc hernia" + "myotonometry" + "pre 
surgery" 0 0 0 0 0 
"disc hernia" + "myotonometry" + "post 
surgery" 0 0 0 0 0 
"disc hernia" + "viscoelastic" + "pre sur-
gery" 16 0 2 7 25 

"disc hernia" + "viscoelastic" + "post sur-
gery" 17 0 2 1 20 

"disc hernia" + "visco-elastic" + "pre sur-
gery" 2 0 0 0 2 
"disc hernia" + "visco-elastic" + "post sur-
gery" 2 0 0 0 2 
"disc hernia" + "biomechanical assess-
ment" + "pre surgery" 22 0 0 1 23 
"disc hernia" + "biomechanical assess-
ment" + "post surgery" 28 0 0 0 28 

"acute low back pain" + "tensiomyo-
graphic properties" + "skeletal muscle" 0 0 0 0 0 
"acute low back pain" + "tensiomyo-
graphic properties" + "viscoelastic" 0 0 0 0 0 

"acute low back pain" + "tensiomyo-
graphic properties" + "visco-elastic" 0 0 0 0 0 
"sciatica" + "myotonometry" + "skeletal 
muscle" 0 0 3 0 3 
"sciatica" + "myotonometry" + "viscoelas-
tic" 0 0 0 0 0 
Total 87 0 7 9 103 
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Fig.1 The specific diagram of our PRISMA type of search and selection 

 

Selected articles explore the relationship between low back pain (acute or chronic) 
and biomechanical characteristics of muscles, such as stiffness and elasticity. Most 
of the studies mentioned use myotonometry to assess the viscoelastic properties 
of lumbar or other paraspinal muscles. make comparisons between healthy sub-
jects and those with low back pain to understand biomechanical differences, ana-
lyze biomechanical changes following interventions, whether surgery, exercise or 
other treatments, involve combined assessment methods such as the use of bio-
mechanical methods, imaging (e.g. MRI or ultrasound) and complex statistical 
analyses. These elements underline a common framework in research focused on 
biomechanics and pathology of the low back, making a valuable contribution to 
the understanding and treatment of low back pain. 

Study design is prospective longitudinal case-control. Pre-operative and immedi-
ate, one-week and two-week follow-up, post-surgery. Study group of approxi-
mately 200 patients diagnosed with lumbar disc herniation, with indication for 
treatment surgical treatment, hospitalized in the Clinical Neurosurgery Depart-
ments of SCUBA. Patients will be included only after obtaining Consent from the 
patient. The study will be carried out in the Neuromuscular Recovery Clinic 
(RNM) with the support of the Neuromuscular Neurosurgery Clinics of Bagdasar 
Arseni Emergency Hospital, Bucharest (SCUBA). This study research will be car-
ried out with the approval of the SCUBA Bioethics department. 

Discussions:  

We have as objectice periodic assessment of changes in status muscle during the 
recovery period via immediate measurements: perform Myoton in the first 24-48-
78 hours postoperatively to assess immediate muscle response and weekly assess-
ments: take measurements with Myoton at the end of each week to monitor long-
term progress[22,23]. In addition to rapid and accurate assessment of myoelastic 
properties of muscles with   Myoton we will use other tools of measurement or 
evaluation:  
VAS scale (VisualAnalogueScale), Oswestry Disability Index (Oswestry Disability 
Index), Roland-Morris Disability Index Questionnaire) - Used to assess disability 
related to low back pain, contains 24 statements about physical limitations and 
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activities of daily living, Functional Mobility Scale – Assessment, functional mo-
bility skills such as walking, climbing stairs and other daily activities, Musculo-
skeletal Disability Assessment Scale (Musculoskeletal Function Assessment 
(MFA) - A detailed assessment of musculoskeletal function and its impact on daily 
life, 6-Minute Walk Test (6MWT) post HDL, Southampton Score: assesses surgical 
wound healing and identifies wound complications[24], ASEPSIS score: Assess 
surgical wound infection based on clinical signs and treatment    required (Sur-
gical Wound Function Assessment Scores)[25], WQuality of Life Scale - WHO QoL 
BREF), Specific scales such as SF-36 (Short Form Health Survey) or EuroQol (EQ-
5D) are commonly used to assess quality of life aspects post-operative[26]. 

Conclusions:  

Correlating the data collected using Myoton and the algic symptoms recorded on 
the VAS scale can provide valuable insight into the relationship between muscle 
properties and pain. Through systematic data collection, rigorous statistical anal-
ysis, and careful interpretation of the results, it is possible to optimize recovery 
treatment strategies for patients with herniated discs, contributing to a significant 
improvement in their quality of life. Measurements made using myotonometry 
can positively influence the recovery process in physiotherapy, providing valua-
ble and personalized information about the condition of the muscles. ways in 
which they improve outcomes: Myotonometry helps to measure the viscoelastic 
properties of muscles (such as stiffness, elasticity and muscle tone) before starting 
physiotherapy. This information allows to establish an objective starting point for 
the treatment plan. Based on the results of the measurements, therapists can tailor 
the exercises to suit the patient's specific needs. For example, muscles with in-
creased stiffness may require muscle relaxation techniques, while weaker muscles 
may require strengthening exercises.  By repeating the measurements during the 
recovery process, it is possible to track changes in muscle properties over time. 
This provides clear feedback about the effectiveness of the interventions applied. 
Myotonometry can detect unexpected strains or changes in muscles, helping to 
adjust the program to avoid complications or further injury. The results of objec-
tive measurements can be correlated with patient-reported improvements (e.g., 
reduced pain or increased functionality), providing a complete picture of the suc-
cess of physiotherapy. By integrating myotonometry into recovery, the process 
becomes more accurate and better targeted to the individual needs of the patient. 

 
Author contributions:  All the authors have equal contribution. 
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